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Abstract. Skin diseases for teenagers and young adults are acne vulgaris. It occurs through 
various factors, such as food and obesity. Foods with a high glycemic index (IG) are 
associated with a high incidence of acne vulgaris. By considering the Body Mass Index, the 
glycemic load has a significant relationship with the occurrence of acne vulgaris. The 
relationship between BMI and acne vulgaris in the class of 2016 FK USU student 
population. This study was analytic design with cross sectional design, a sample by 2016 
FK USU students. Data collected by conducting a physical examination, measurement of 
height, weight, determination of BMI, and nutrient intake using the Food Frequency 
Questioner (FFQ) questionnaire. Data is collected using SPSS program. Then, a Chi-Square 
test was performed. The incidence of acne vulgaris in students 2016 FK USU was 46.1%. 
With majority of locations arising acne vulgaris is in the face of 35.6%. The most common 
age suffering from acne vulgaris is 21 years (22.2%). Women (30.6%) from acne vulgaris 
than men (15.6%). The most BMI in the sample is underweight to normal body weight 
(31.7%). The results of data analysis, found no relationship between BMI and acne vulgaris 
p = 0.336 
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1. Introduction 
Acne Vulgaris (AV) is a self-limiting disease in form of annual inflammation on pilosebaceous 
units frequently found on adolescents. This disease is identified with eruption of comedones, 
papules, pustules, nodes and cysts on predilection area: the face, neck, upper arm, chest, and 
back [1]. In Indonesia, Lehmann classification is used to determine the degree of severity of 
acne vulgaris. It is divided into 3 categories according to the type and number of the lesions, 
namely mild, moderate, and severe [2].  
There are approximately more than 60 million people suffering from acne globally. In the 
United States, 85% of the civilians aged 12-24 years suffer from acne vulgaris and similar data 
is also discovered on the western part of the world. In Africa, a cross-sectional study reported a 
prevalence of 90.7% on adolescents [3]. Generally, acne vulgaris starts to occur on those in 12-
15 years of age, peaking at those who are 17-21 years old [4]. 
This disease is facilitated through various factors, for instances genetics, endocrine, food, 
sebaceous gland activity, bacterial infection, cosmetics, stress, and obesity [5]. Certain food 
which could induce acne are dairy products, hyperglycemic carbohydrates, as well as lipids. The 
mentioned food could induce acne through elevated insulin and insulin-like growth factor-1 
(IGF-1) [6]. IGF-1 will stimulate hypersecretion of androgens, which are known to participate 
in acne vulgaris pathogenesis by increasing the sebaceous gland proliferation in the early 
formation of acne vulgaris [7].  
Other associated factor with acne vulgaris is obesity, an accumulation of excess lipids [8]. The 
prevalence of obesity on adolescents reaches 21% in Indonesia [9]. With consideration of body 
mass index (BMI) and gender, glycemic load has a significant relationship with the incidence of 
acne vulgaris [10]. 
After the preceding explanation, that acne vulgaris remains highly prevalent on adolescents and 
tends to occur on people with high BMI, the authors aimed to assess the association between 
BMI and acne vulgaris on fourth-year students of Medical Faculty, Universitas Sumatera Utara 
(USU). 
2. Method 
This is an analytical research with cross-sectional design to evaluate the association between 
body mass index and acne vulgaris. It was carried out from March to December 2019 after 
receiving ethical clearance from the Ethics Commission of Medical Faculty, USU with letter 
number 12/TGL/KEPK FK USU/2019. The research involved all students of Medical Faculty, 
USU who were in their fourth-year and fulfilled the inclusion criteria. 
The data collection was implemented with consecutive sampling (non-probability sampling) 
where all the subjects who came in order and fulfilled the inclusion criteria were taken as 
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samples until the required number was reached. The obtained data were then analyzed utilizing 
Statistical Product Service Solution for Windows (SPSS) and tested with Chi-Square test to 
assess the association between two or more variables. 
3. Result 
This research was carried out on 180 research subjects, fourth-year medical students of USU 
who fulfilled the inclusion criteria. The recorded characteristics of the samples were age, 
gender, BMI, acne vulgaris incidence, eruption site, family history, and diet. 
Table 1. Frequencies of Characteristics Respondent 
Characteristics Frequency % 
Age  
 19 year 4 2,2 










Gender   
     Male  67 37,2 
     Female 113 62,8 
BMI   
     Underweight  15 8,3 
     Normal  115 63,9 
     Overweight/Obesity 50 27,8 
 
On table 1, it could be seen that the average age of the respondents was 19-23 years. The 
majority of the samples were 21 years old, as many as 96 people (53.3%), while the fewest ones 
were 19 and 23 years old, accounting for 4 respondents (2.2%) each. Based on gender, this 
research was predominated by female, 113 people (62.7%), whereas the other 67 (37.2%) were 
male. According to BMI, most of the samples had normal body weight, as many as 115 people 
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Table 2. Frequencies of Respondent Based on Acne Vulgaris 
Acne vulgaris Frequency % 
Acne vulgaris (+) 83 46,1 
Acne vulgaris  (-) 97 54,9 
Total 180 100 
 
According to table 2 of acne vulgaris incidence, it was found that 83 samples (46.1%) suffered 
from acne. The prevalence of acne vulgaris was 46.1%. 
Table 3. Characteristics of Sample Based on Acne Vulgaris Location 
Location of Acne Frequencies % 
Face 64 35,6 
Face, Chest 3 1,7 
Face, Upper Arm 2 1,1 
Face, Back 10 5,6 
Face , Neck 2 1,1 
Face, Neck, Back 2 1,1 
Not Suffer 97 53,9 
Total 180 100 
 
According to table 3 of the eruption site of acne vulgaris, most of the samples had acne vulgaris 
on their faces, as many as 64 people (35.6%). 




Suffer Not Suffer 
N % N % N % 
Father/Mother 23 12,8% 7 3,9% 30 16,7% 
Brother/Sister 29 16,1% 36 20% 65 36,1% 
Father/Mother, 
Brother/Sister 
15 8,3% 7 3,9% 22 12,2% 
Others 16 8,9% 4 2,2% 20 11,1% 
No one 0 0% 43 23,9% 43 23,9% 
Total 83 46,1 97 53,9 180 100 
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Table 4 presented 83 samples (46.1%) with family history on those who suffered from acne 
vulgaris. Whereas among those without acne vulgaris, only 54 samples (30%) had family 
history. 




Suffer Not Suffer 
N % N % N % 
19 years 1 0,6% 3 1,7% 4 2,2% 
20 years 30 16,7% 33 18,3% 63 35% 
21 years 40 22,2% 56 31,1% 96 53,3% 
22 years 8 4,4% 5 5,2% 13 7,2% 
23 years 4 2,2% 0 0,0% 4 2,2% 
Total 83 46,1 97 53,9 180 100 
 
On table 5, it was discovered that on 83 students (46.1%) with acne vulgaris, most were 21 
years old (31.3%) and the youngest ones were 19 years old (0.6%). 




Suffer Not Suffer 
N % N % N % 
Male 28 15,6% 39 21,7% 67 37,2% 
Female 55 30,6% 58 32,2% 113 62,8% 
Total 83 46,1 97 53,9 180 100 
 
Table 6 showed that the majority suffering from acne vulgaris were female students by 30.6%, 
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Suffer Not Suffer 
N % N % N % 







57 31,7% 73 40,6% 130 72,2% 
0,326 
Total 83 46,1% 97 53,9% 180 100,0%  
 
Table 7 of the association between BMI and acne vulgaris on 180 respondents indicated that 
those who were not obese (31.7%) were more frequent to suffer from acne vulgaris compared to 
those who were overweight/obese (14.4%). 
Table 8. Frequencies of Respondent Intake in Last 1 Month 
No  Food Material Often 
 
Rare  Never  
  n % n % n % 
1  Side Dish  
   
   
 
Rice  174 96,7 6 3,3 0 0,0 
 
Noodle 10 5,6 93 51,7 77 42,8 
 
Potato 7 3,9 72 40,0 101 56,1 
 
Bread 26 14,4 85 47,2 69 38,3 
 
Cereal  10 5,6 33 18,3 137 76,1 
2 Beans and their processed product  
   
   
 
Green beans  1 6 13 7,2 166 92,2 
 
Peanuts  1 6 26 14,4 153 85 
 
Tofu  8 4,4 107 59.4 65 36,1 
 
Tempeh 19 10,6 130 72,2 31 17,2 
3 Milk and their processed product       
 Milk 59 32,8 91 50,6 30 16,7 
 Yoghurt  14 7,8 58 32,2 108 60 
 Cheese 12 6,7 72 40 96 53,3 
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 Ice cream  10 5,6 79 43,9 91 50,6 
4 Snack       
 Fried food  33 18,3 90 50 57 31,7 
 Pasta   7 3,9 53 29,4 120 66,7 
 Fried chicken  19 10,6 112 62,2 49 27,2 
 French fries  7 3,9 87 48,3 86 47,8 
 Meatballs 1 6 57 31,7 122 67,8 
 Donut  6 3.3 51 28,3 123 68,3 
 Cake  7 3,9 66 36,7 107 59,4 
 Chocolate 20 11,1 81 45,0 79 43,9 
5 Soft Drink 7 3,9 25 13,9 148 82,2 
 
Based on table 8 of frequency distribution of respondents' diet in the last 1-month period, the 
most common consumed food, by 174 samples (96.7%), was rice. The most frequently 
consumed snack was fried food, 33 samples (18.3%), and the most common drink was coke, 
accounting for 7 samples (3.9%). 
4. Discussion 
On table 2, there were 83 (46.1%) out of 180 samples with acne vulgaris. The prevalence was 
as high as 46.1%. This corresponds to the previous research, which yielded acne vulgaris 
prevalence of 57.8% on students at SMA Negeri 7 Medan [11]. 
On table 3, according to the eruption site of acne vulgaris, the majority of acne vulgaris was 
found on the faces (35.6%). This corresponds to an article, which reported that acne vulgaris 
commonly occurred on the area with many sebaceous glands, such as: the face, neck, upper arm, 
chest, and back [1]. 
On table 4, there were 83 samples (46.1%) suffering from acne vulgaris who had family 
history. Whereas those without acne vulgaris yet had family history only accounted for 54 
samples (30%). This is correlated to an article, which stated that acne vulgaris was a genetic 
disease caused by increase in pilosebaceous unit sensitivity to normal androgen level [12]. 
On table 5, out of 83 students (46.1%) with acne vulgaris, most respondents were 21 years old 
(31.1%) and the youngest ones were 19 years old (0.6%). The incidence of acne vulgaris 
generally started in puberty/pre-puberty (12-15 years), occurred on almost all adolescents aged 
13-19 years and peaked in age 17-21 years [13]. 
On table 6, based on gender, the most common ones to suffer from acne vulgaris were females 
(30.6%), while the males only accounted for 15.6%. A research by Manarisip also showed 
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similar result, that the majority of the respondents suffering from acne vulgaris were women, as 
many as 31 people (86.1%) [14]. 
On table 7 of the association between BMI and acne vulgaris among 180 respondents, the non-
obese samples were more frequently found to have acne vulgaris (31.7%) compared to 
overweight/obese ones (14.4%). This corresponds to a research by Astutiningsih, 2014 on 62 
students at SMA Negeri 3 Kelaten which reported 56.5% of the samples with acne vulgaris had 
normal or underweight (non-obese) BMI [15]. 
In this research, a p-value of 0.336 was obtained, inferring no association between BMI and 
acne vulgaris. This is correlated to a research by Kristiani in 2017 which stated no relationship 
between BMI and acne vulgaris incidence on students at SMA Frater Don Bosco Manado with a 
p-value of 0,233 [16]. Despite so, the result of this research does not correspond to the result 
from a research by Deliana, 2019 which reported that there was an association between BMI 
and acne vulgaris on students at SMA Negeri 7 Medan (p <0.05) [11]. The different results 
could be caused by some uncontrolled contributing factors, for instances difference in inclusion 
and exclusion criteria, age ranges, and other factors affecting the incidence of acne vulgaris yet 
not being assessed in the research, such as hormones [17]. 
On table 8 of the frequency distribution of respondents' diet in the last 1-month period, the most 
common food being consumed was rice, 174 samples (96.7%), most consumed snack was fried 
food, 33 samples (18.3%), and the most frequent drink was coke, as many as 7 samples (3.9%). 
In the previous research, it was discovered that food with high glycemic index could affect the 
formation and severity of acne [18]. However, a research by Panjaitann et al (2010) found that 
there was no association of glycemic index and glycemic load with Insulin Growth Factor-1 
(IGF-1) level on patients with acne vulgaris [19]. Diet has long been an issue among 
dermatologists, some agree and some other disagree [1]. 
5. Conclusion 
From the results of the statistical analysis utilizing Chi-Square test, a p-value larger than α was 
obtained (p-value = 0.336 > α = 0.05). Thus, it could be concluded that there is no association 
between BMI and acne vulgaris incidence among fourth-year medical students of USU Medan. 
Acne vulgaris was found on 46.1% of the students and most was located on their faces (35.6%). 
The most frequent group to suffer from acne vulgaris was those aged 21 years (22.2%). Females 
(30.6%) were more prone to acne vulgaris compared to males (15.6%). 
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